Objective Our study attempted to describe the differences in circumstances, risk groups, and severity of road traffic injuries (RTIs) among injured children (1-15 years) and adults (Z 16 years) coming to the tertiary-care hospital, Karachi, Pakistan.
Introduction
Worldwide, millions of people lose their lives annually as a result of trauma [1] . Ninety percent of the total burden of injuries are accounted for by low and middle-income countries [2] , with the southeast Asia and western Pacific regions having the highest number of deaths due to injury worldwide [3] . South Africa has the second highest cause of loss of healthy life because of injuries, with twice the rate of road traffic injuries (RTIs) when compared with global rates [4] .
Pakistan has a huge burden of injuries similar to other low-income countries [5] . Injuries are the second leading cause of disability and the 11th leading cause of premature deaths in Pakistan [6] . In the first National Injury Survey in Pakistan in 1997, the yearly overall incidence of injury (any type of injury to any part of the body, in the last 3 months resulting in the seeking of treatment in a health-care setting) was found to be 41.2 injuries for every 1000 persons, with a rate of RTIs being 15.1 per 1000. The incidence of RTIs was found to be highest in those aged years and the risk of RTIs was 2.5 times higher in this age group compared with children [7] . The effects of injuries and trauma on premature mortality and long-term disability are often overshadowed by the overwhelming burden of infectious disease in low-income countries such as Pakistan. As a result, the corresponding budgetary allocation for injury prevention and safety promotion is low, and less research is conducted in this area.
Our study attempted to describe the differences in circumstances, risk groups, and severity of RTIs between injured children and adults coming to the tertiary-care hospital of Karachi, Pakistan.
Methods Study design and setting
A retrospective study was conducted at the Aga Khan University Hospital (AKUH), Karachi, Pakistan. The AKUH is a 500-bedded private, fee-for-service, urban tertiary-care teaching hospital located in Karachi. Karachi, a city with 14 million people, is the largest and the most populous city of Pakistan accounting for 10% of the total population and 30% of the urban population of Pakistan. It is the hub for economic activity in Pakistan.
The Emergency Department (ED) at the AKUH has an annual census of approximately 47 000 patients, including both adults and pediatrics. The hospital is not a designated government trauma center; however, it still receives trauma patients, usually referred from other hospitals. Most people present to the ED through private transport because of the lack of established prehospital care infrastructure [8] .
Data collection and patients
Log books containing the information of all patients who presented at the ED of the AKUH were accessed. Those who were injured because of road traffic crashes of all age groups and sex and who presented to the ED during a 1-year period (June 2006 till May 2007) were selected. Medical records of all patients were reviewed and the data were recorded for the basic epidemiological features, date and time of arrival, hospital stay, circumstances surrounding injuries, mode of travel (pedestrians vs. nonpedestrians), and type of vehicle involved in RTIs. The Glasgow Coma Scale (GCS) was recorded at patient's arrival to the hospital. Severity of injury was measured using the Injury Severity Score (ISS). Five data collectors including the primary author were all physicians, and they worked in different shifts depending on the availability of time. The discrepancy, if any, was subsequently discussed with the leading project officer (M.N.) by the data collectors on a day-to-day basis. For consistency, one data collector who is a physician was responsible for computation of ISS. Injured body regions were defined as those associated with the computation of the ISS: head and neck, face, thorax, abdomen, extremities, and skin. The additional category of 'multiple body regions' indicates injuries to more than one of the above regions. We defined patients whose age group was between 1 and 15 years as 'children' and patients whose age was 16 years or more as 'adults'.
Data analysis
All the data were manually checked, entered into the database, then coded, and analyzed using SPSS software (version 18.0, SPSS Inc. Chicago, Illinois, USA). The descriptive statistics for epidemiological features, hospital stay, and body parts that were injured was calculated. Basic epidemiologic features including hospital stay and body parts that were injured were compared between children and adults using Student's t-test and the w 2 test. We considered a two-tailed P value of 0.05 or less to be statistically significant. For the bivariate and multivariate analyses, the primary outcome, GCS was dichotomized as severe (r 8) versus less severe (Z 9). To assess bivariate associations between the outcomes and potential predictors, odds ratios (ORs) and their 95% confidence intervals (CIs) were computed by multivariate logistic regression analysis, with the backward selection strategy. The significance level was set at a P value of less than 0.05 for all statistical analyses. Associations were assessed using the logistic regression model, one with and one without injury severity. In addition, we ran the logistic regression model separately for children and adults.
Results
In our study, there were 411 RTI patients, with a mean age of 30 years (minimum = 2; maximum = 85 years). Males outnumbered females by a ratio of 4 : 1 accounting for 81% (n = 333) of the total patients injured. Injured individuals were young with a mean age of 30.3 years (standard deviation 14.94) and had a mean stay of 3.6 days (standard deviation 6.40) in the hospital. Most of the injured patients had minor GCS (Z 13) at presentation to the hospital (81.7%; n = 322) and had ISS between 1 and 9 (60.8%; n = 250). The head, neck, and face were the primary body parts injured (55.3%; n = 218), and majority of individuals come with multiple injuries to the hospital (64.5%; n = 254). Approximately 20% (n = 80) of RTIs were caused by two wheelers crashing with four wheelers.
Among pedestrians (n = 82; 20%) who were injured, there were more females than males (38 vs. 16%; P < 0.01) and among nonpedestrians (n = 323; 80%) who were injured there were more males than females (84 vs. 62%; P r 0.01). Injured children were mostly pedestrians (36 vs. 18%; P = 0.01) and mostly presented with severe GCS at the hospital compared with adults (18 vs. 9%; P = 0.02). Most RTIs were caused by two wheelers crashing with four wheelers among adults (16 vs. 21%); there was significant difference in using the mode of transport between children and adults (P = 0.01). The head and the neck were the most affected body parts in both children and adults (56.9 vs. 55.1%), although the difference was not statistically significant (P = 0.31). Similarly, ISS did not differ significantly between children and adults (Table 1) .
Multivariable logistic regression identified sex [adjusted OR (aOR): 3.60; 95% CI: 1.006-12.846] and mode of travel (aOR: 2.80; 95% CI: 1.291-6.054) as independent predictors for severe GCS (GCS r 8) ( Table 2) . However, stay in hospital (aOR: 0.94; 95% CI: 0.907-0.979) was independently, but negatively, associated with severe GCS. When we adjusted the regression model for injury severity, mode of travel (aOR: 3.04; 95% CI: 1.382-6.668) and stay in hospital (aOR: 0.94; 95% CI: 0.907-0.979) were still found to be independently associated with GCS. In separate regression models (adjusted for injury severity) for children, only stay in hospital (aOR: 0.89; 95% CI: 0.803-0.986) was found to be independently associated with GCS, whereas among adults both mode of travel (aOR: 3.05; 95% CI: 1.155-8.062) and stay in hospital (aOR: 0.95; 95% CI: 0.908-0.994) were found to be independently associated with GCS.
Discussion
Our study showed that pedestrians accounted for 21% of all RTIs. Among pedestrians (n = 82; 20%), there were more females who were injured than males. Children (1-15 years) were mostly pedestrians and mostly presented with severe GCS at the hospital compared with adults. Most RTIs were caused by two wheelers crashing with four wheelers among adults, and mostly children were hit by four wheelers.
Health-care facilities in Pakistan are inadequately equipped to attend emergencies due to the lack of availability of critical supplies needed for emergency care [9] . Most health-care facilities had no allocated budget for emergency care [9] . In addition, the training to provide emergency care to patients is deficient among the formally trained prehospital providers, such as medical technicians and the police or fire department in Pakistan [8] . The existing ambulance system is mostly privately owned, fee-for-service with an emphasis on prehospital transport rather than prehospital care [8] . There is a lack of communication among the different ambulance services and health-care facilities. Cumulatively, these factors play a vital role in the rising burden of injuries and disabilities in Pakistan, particularly in Karachi city.
RTIs are the leading cause of injuries; every year, 1.2 million people are killed on roads and as many as 50 million are injured [10] . Ninety percent of RTIs occurred in low and middle-income countries [2] . Rapid motorization, lack of road infrastructure, and poor emergency medical systems may be contributing factors for the rising burden of RTIs in Karachi city [11, 12] . In our study, a considerably larger proportion of the injured pedestrians were children, which may be either due to less parental supervision or due to more risky behavior among children, making them more vulnerable to RTIs [13] . In Pakistan, for RTIs, individuals aged 16-45 years were found to be most affected [7] , whereas among all injuries, individuals aged 15-49 years were found to be at a higher risk [14] .
The head, neck, and face were the primary body parts injured in our study. Wearing a helmet has proved to be an effective intervention to reduce head and facial injuries among bicycle and motorcycle riders, whereas seat belt use has shown 30% reduction in fatalities among car occupants [15] . Several reasons have been noted for noncompliance of wearing a helmet among motor vehicle riders; low-perceived efficacy of helmets, the lack of appropriate information on helmet use, high helmet cost, inconvenience, and vision and hearing disturbance [16] . Furthermore, motor vehicle safety laws are almost nonexistent in Pakistan, making riders more vulnerable to motor vehicle injuries. Most RTIs were caused by two wheelers crashing with four wheelers among adults, and mostly children were hit by four wheelers. Two wheelers are the common mode of transportation in southeast Asia [17, 18] ; similar to other low-income countries, it is common to drive these vehicles in Pakistan [7] . Unlike four wheelers, two wheelers have five times greater risk of intracranial injury without helmet [19] . Several studies have shown the efficacy of helmet use [15, 19] , but the practice of wearing a helmet is still uncommon among the two-wheeler riders in Pakistan. Similarly, children are exposed to encounter RTIs more so from four wheelers than two wheelers; it has been estimated that 54% of all childhood injuries are due to crashes with large vehicles (buses, minibuses, and trucks) in the Karachi city of Pakistan [20] .
There were only 1.5% (n = 6) patients who died during their hospital stay. In our study, we found patients came with less severe injuries to the ED of AKUH. The AKUH is a private tertiary-care hospital, and many times patients are being referred from other government hospitals, resulting in a reduced number of severe injuries and fatalities being presented.
Mandatory seat belt and helmet use, respectively, among four and two wheelers has been proved to save lives of individuals involved in road traffic crashes [15] . Similarly, illumination of crosswalks and increased visibility of pedestrians, riders, and nonmotorized vehicles by using brightly colored clothing, accessories, and vehicles are useful in decreasing the likelihood of traffic crashes [21] . In addition, compliance of traffic rules through enforcement, information, and education, especially among young male drivers, awareness campaigns through radio stations and television channels, alterations to the physical environment such as changes to the transportation infrastructure through roadway design, roadway hazards, and safety features, and efforts to address low lighting conditions are important measures to reduce road traffic crashes [22] among vulnerable groups in Karachi.
This is a single-center study and the results are generalizable neither to the whole Karachi city nor to Pakistan. On account of selection bias, the rates of RTIs cannot be calculated for the entire city. Similarly, the AKUH being the referral center, there is a possibility of selection bias in terms of injury severity. Despite these limitations, this study provides valuable information on the risk differences between children and adults in RTIs in a lowincome setting.
To conclude, significant differences were found between children and adults for the RTIs in our study. The study may assist local authorities in Karachi to prioritize interventions to address common injuries among those who are at a high risk for RTIs. Further, quantitative and qualitative studies are needed to assess the factors leading to RTIs among pedestrians in Karachi.
